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Application Programming Update Since

November 2003 | SNS

SPALLATION NEUTRON SOURCE
| i (/U

« XAL Infrastructure

— Database population

— Client - server development
e Online model

— Benchmarking

— Example uses

— Analysis
* Applications

— ~ 20 XAL applications
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Database Population
4 |

PALLATION M[HTEOH SOURCE
Lk 4

w

% Beamline Elements

100 +

80 + B MEBT
B DTL

B CCL

B SRF

B HEBT
O Ring

O Dumps
B RTBT

60 -

40

20

diag mag rf

* Mostly populated for MEBT -> Ring
— RTBT, Injection Dump and Extraction Dump are lacking
e QOver 1500 beamline elements are populated
» Using database (e.g. global coordinates, PS / magnet mappings)
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“*Standardizing” Application Program Efforts SNS
smﬁwnuﬂ@\umum

«An Application Framework is developed and used as a common ~ I
starting point for application programs (T. Pelaia)

Save/open Error logging
app setup

Html help

/ Toolbar for common actions
File Edit Accelerator Model Yiew Windo

Help /
[Prehe..| | Probe EN Run | Synchronize

’ N
" Accel | ||

Accelerator navigating

Common area for data export - subdivided by application
*Accessible from the elog

*Use of “time-stamp” file names for data export

May 11-13, 2004
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The online model (C.K. Allen, C. McChesney,
W. D. Klotz, P. Chu) = ﬂZSNS

SPALLATION H[lIIR'[IN SOURCE

W’(/ \

« Algorithm refinement
— Adaptive step size (with space charge)
— Ring and transport-line modeling
— Energy and phase tracking in accelerating elements (e.g. DTL

tanks)
 Data source ] o] i
— Design =
— Machine B
— Mixed design / machine 2
— User “what if” capability N
« Data analysis scripts 1 S
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External Lattice Check Procedure !SNS

Lattice Code

l

Datalbase

XAL infrastructure

|

Intermediate Lattice

RN

Online Model External Lattice Generator

Lattice Code —
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HEBT Lattice Check
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Ring Lattice Check (P. Chu, S. Cousineau) !SNS

SPALLATION NEUTRON SOURCE

ARSIV A

Design Larice: Ringl-Ringd Dare creared: Wed Feb 11 14:34:50 ESTZUM

SNS Lmac Accurnularor Ring
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 Good agreement in MAD results, comparing the original starting
point and a file generated with XAL (using default values from
the databcase), and the online model.
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Transverse Beam Property Analysis

SPALLATION NEUTRON SOURCE
e N

(preliminary results) | ”ANS
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Compare measured and model predicted beam sizes in the MEBT for
a variety of MEBT magnet settings

*Solve for MEBT entrance twiss parameters to best match measured
wire profiles under a variety of quad settings

*Uses solver + online model packages within a script.
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Longitudinal phase scan signature matching

analysis (preliminary) | ”ZSNS

*Scan the DTL tank phase and
observed downstream BPM
phase signature

-

S Man,

L
ez 144K

et Popsdefined Conflg. | Frefes ences Time. 04 17,04 05,14 [ i 4 ‘G\
SN Mparured Vb

Red = BPM 203 phase
Blue = BPM 209 phase

|

|

* 178
5] ‘ i

1eex

e 100
Sean P - DTLRF-Cavd ] Crasesel

DTL phase

. L

*Match the observed BPM phase S ki g :

: . . : HOE T ol Red = measure BPM phase difference
difference signature with the online ;- ESE—==Erc

. . _ B = t '
model by varying the input energy, § *== s eanpaT
cavity phase and amplitude.
-Done offline with a script
-4.78E1 -5 12ED - 13;;‘]2581 dea 8.01E1 1.23E2
DTL phase
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Orbit Display (Cosylab)

AN

SPALLATION NEUTRON SOURCE

Lk 4 \

bd OrbitDisp
File Edit Accelerator View Window Help

(a1 || Open... || Sa\re| ‘ Cut H Copy || Paste ‘ | Capture as PMNG

S HOR pos @8VER pos

BIRE: 0.73 1.33 1.93

2.53 313 373 4.33 4.93 5.53 6.13 B.73 7.33 7.93 8.53 9.1

3

HORIZOMNTAL (1073 G EMS STD hl 2 WERTICAL (10} AG RMS STD NS

last true BPM's [mm] =00 0011 0010 -0.0. . last true BFM's [mm] -0.0... 0.005 0004 -0.0.. Save Orbit
aweraged BPM's [mm] -0 0.007 0007 -0.0. . averaged BPM's [mm] 0000 Q004 0004 -0.0 .
saved awg BPM's [m...|0.000 [0.000 0.000 0,000 saved avg BPM's [m...|0.000 0000 0000 0,000 [¥] More

Average Over |10 | | Reset EPM Averaging |

[_] Show Relative to Reference | 5et 5aved as Reference | | Save Reference | | Load Reference |

’Selected sequence . MEBT-DTL2

*Uses the XAL application framework
*Provides statistics
«Can save the setup

May 11-13, 2004
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1-D Scan Application (A. Shishlo) !SNS

Provides an easy way to scan one quantity and monitor others
« Can average over pulses, scan multiple times, pause

SPALLATION H[lITEDH SOURCE
| i Vu

* Analysis includes fitting, intersection finding, min/max, etc.

« [Easy way to do a quick unanticipated experiment

» Predefined scans with specialized analysis are possible
— DTL and MEBT phase + amplitude setting applications

| Scan || Analysis & Management || Set Pv's |

This is a Read Back Value:
-0 |
<
SCAN with step:

Time delay after settings [sec]: | 0.5

@) Use Beam Trigger, Delay [secl: | 0.2

) fverage for N read out with T delay
N=| 1 T delay [secl= 0.0

() ¥alidation: Tow= 0 upp=| 100

| mwRzE
PV Set: [ 0 ]

Read Back: 0

READ FROM EPICS

$ DTL Cav. Phase
@ PV Set

PV Read Back
@ DIL Transmission PV
[w] DTL_IMag :FC160 : currentMax

PV Read Back -

[ DTL_LLRF:FCM1:Ct1PhaseSet |

Validation PYs -

|Read Predefined Cunfig.| |Preferenl:es...| Time: 02.25.04 17:39

Measured Values

& BEEL

6.26E1

5.67E1

5.07EL

4.47E1

3.87E1

3.27E1

2.67E1

2.08E1

1.48E1

8.79ED

2.81E0

-3.17ED

SCAM . Measured Values ws. Scan Py's Walues

-1.98E2

T T
-&.60E1 6. 60E1
Scan Py DTL_LLEF:FCM L:CtiPhaseset

1.98E2

s. DTL RF settings
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Scope Application, Triggered Acquisition
(T. Pelaia) néSNS

SPhllh |ﬂ|| N[IITEOH SOURCE

» The Digital Oscilloscope — with a similar user interface as analog scopes
« MEBT rebuncher (RF) forward power trace with beam loading:

— RF =1 msec @ 20 Hz, beam =50 usec @ 1 Hz

— Use the correlator to filter only RF signals with beam pulses
« Potential for future applications

* Requires vigilance on good signal time stamps and proper time waveform
packaging

2 =w Scope - fade/xalfdocsiscope/MEBT_RB1_Beam_Trigger~
File Edit View Window Help

~rohl =]

[MEBT_RF:Bnch03:Fwd WR || set

Werd Apr 14 21:51:49 EDT 2004

4.00E0"

i
Il

Legencd
—a— MEBT _RF:EnchQ2:Fuvdl_ifl

2 000 PrG wns: | [
Raty
ae ch3 “Units/Div Offset
2.00E0 T Dump -
ya | ch4 108 [+
Find 1.0E4
1.00EQ 1.0E3
5 FFT | mam | B
" [ 7 1.0E2
E 1.0EL
5 D0ok0 4 LoED d Apr 14 18:44:05 EDT 2004 ’ﬁ
) 2gend I
-1.00E0 Q. 1.0E-1 iFBnchO3: Fwd_WR| I li
‘ Trig - FNG
-2.00E0 T 1.06- Rate
- 1.0E-4
Time
_ Time | U 1.0E-5 [] | pume
-3.00E0Q -
[ 200.0 [ 13] - | Find
- |
75 i
0.00E0 3 45EZ 59182 1 04E3 138E3  1.73E3 Channel Label Enable Stale Offset__ ||~
il (s - 1 MEET_RF:B... true 0.005 1.2
2 fals, 10 0.0
3 false 1.0 0.0
Dark Light 4 fal 10 0.0+
T ;
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Wirescanner Application (S. Bunch) SNS

SPALLATION H[lIIR'[IN SOURCE

W’(/ \

* Provides an easy way to quickly run many wire scans at once
— Standard accelerator browser

» = Wirescanner Applicaton - Untitled.wss e
File Accelerator Yiew Help

- Exports ere data to a flle " Control | MEBT_Diag:Ws04a | MEBT_Diag:Ws04b | MEBT_DiagWs07 |

— View individual profile results e =
MERT _Diag WS04 7

— Translate data to Matlab format e Dy 2

 Was suggested in last commissioning
“lessons learned” (Nov. ‘03)

— Student intern started it in Jan. ‘04
— Ready for commissioning (April)

) Series Sran

Start Scan ‘ @) Parallel Scan Export Data
\

May 11-13, 2004
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Loss Viewer Application (S.Cousineau) !SNS

SPALLATION H[lITEDH SOURCE
| i VH

it View Window Help

ile
:§|New‘|0nen...| [ cut copy| Paste| | capture as PvG

Update on new ~ MEBI
Awerage: 1.0535 or
Device | Value
7346 DTL_Diag:ELMOO 0.5678
DTL DTL_Diag:BLM 130 2.7385
DTL_Diag:BLM1&0 1.7059
DTL_Diag:BLM224 -9.7147
ﬁ DTL_Diag:BLM245 -5.0554
OTL Diag BLM317 1.2502 3.00
DTL_Diag:BLM234 0.9590 - 2.44
DOTL_Diag:BLM414 No Connection 1.80
W & DTL Diag:BLM428 |No Connection 133
Maximum of BLMs CTL_Diag BLM512 No Connection I].7B
DTL_Diag BLM524 No Connection g
DTL_DiagBLM511 _No Connection 0.22
-0.33
3 Stop Plot -0.89
- .—1.44
<2 -2.00
£
E1
£
'
2.1

* View a summary of beam loss by - Waterfall display of a specific
machine section beamline portion

— “Zoomable” to specific BLMs — Faraday cup inserted here
Viewable as fraction of permissible
loss

May 11-13, 2004
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Service Applications (T. Pelaia) !SNS

SPMEHIUH H[lITE'[IN SULII?[I

« Started using service based applications
— Using “off-the-shelf’ protocols, services

— Rendezvous for networking details, Xml-rpc for passing the
Information — simple interfaces

« Application Viewer uses this to monitor other XAL applications
— Application framework provides broadcast capability
— Used to kill “forgotten” applications

File Edit View Window Help

update period (sec: @

Application | Host | Launch Tirme | Total Memorny (kB) | Free Memory (kB | Service Status
Applicationyviewer ics-srv—phnyl Apr 28, 2004 11:2... 2,400,000 BOG. 672 | Okay -
Launcher ics-srv-phyl Apr 28, 2004 11:3.. 2,460,000 1,661 242 | Okay
MPS Client ics-srv-phyl Apr 28, 2004 11:2... 4,544 000 4605922 | Okay
Py Logger ics-srw—phyl Apr 28, 2004 11:4. .. 2,222,000 1,158.633 | Okay

May 11-13, 2004
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Service Applications, Machine Protection

System Post Mortem (T. Pelaia)

Yl

SPALLATION NEUTRON SOURCE
LT

» Service constantly monitors MPS events, sorts the flood of MPS
signals by time per MPS trip

— Keeps statistics

— Keeps log of past 1000 events
» Multiple clients can access it to display results
* Replaces the old standalone post mortem

Reload Signals

| File Edit Special View Window Help

update period (seo: 30

Host

| Launch Tire

Last Check

| Service Status

ics-srv-phyl

Agr 15, 2004 15:38:44 EDT

Apr 28, 2004 11:39:52 EDT

Log [ PVs |

Latest MPS Event:
Mon Apr 26 14:47:02 EDT 2004

Daily First Hit Summary:

Mo MPS events since Apr 28, 2004 Q0;

Signal

Timestamp

RFQ_Wac:5CY FPL_Src_chan_status
§§ LEBT _Wac:SGY FPL_Src_chan_status

Apr 26, 2004 14:47:02.630132942
Apr 26, 2004 14:47:02.6301325942

| »

-
File [dit View Window Help
Refresh  Dump Text  Dump HTML

- 0%

Men Apr 26 14:47:02 [DT 2004

Man Apr 26 1E34:35 EDT 2004
Signal
[MPSFPL, COL BG.FPL SrC, chan, s1aiis
Mon Apr 26 11:2%:15 EDT 2084
Signal
[MPS FPL_CCL B FPL Sre_chan, a3t
Fri Apr 23 16:15:48 EDT 2004
nial
MERT MagPS_GHOT FPL Sec_chan_siatus
Fri Apr 23 16:15:46 EDT 2004
al

g
MERT Mag F3 Q02 FFL STC_chan_sratus

5 4
TPL_Sre_than staus  Apr 26, 2004 14:02.29

| Timestang
Apr 2%, 2004 161548 315005413

| Timestang
004 16:15-46

| Apr 23, 46, 56T 7T 10
C_gils s Fri Apr 23 16:15:45 EDT 2004
Euffer | dump J MERT _Mag 35, GHD1 E;‘I"::]rr_rnan_:mn Im: 23, 2004 16 JJ“;?IX-%—. 1351
L J Fri Apr 23 16:15:42 EDT 2004 %I
May 11-13, 2004
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Service Applications, “PV Logger” (T. Pelaia)

AN

SPALLATION NEUTRON SOURCE
> @

» Server grabs “sets” of data the accelerator physics is interested
in
— Magnet settings, RF settings, BPM readbacks
— Posts to the database once / hour, or on demand

« Planning to use this as a data source for the online mode

File Edit View Window Help

Resume Logging " Stop Logging| |Shutdown|

update period (seo: E

Host | Launch Time | Logging Period (s) | Logaing | Last Check | Service Status
ics—srw-phyl Apr 14, 2004 08:51:. . 2,600,000 true Apr 28, 2004 11:42:... Olkay

| »

Client application
viewing a PV set

Latest Log | P¥s |

Time: Apr 28, 2004 10:51:51

id: 242 L=
wipe: default 7z
Timestamp: Apr 28, 2004 10:51:51 ||
Cormment:

CTL.Diag:BPMZ0Z:phasefwg  Apr 23, 2004 16:02:32.156000005 {-154.0920005503511}

DTL_Diag:BEPM 203 x40 Apr 23, 2004 16:02:32.156000005 {-1.0567121540012487}

CTL_Diag:BPMZ2 03 Ay Apr 23, 2004 16:02:33. 156000005 {-0.2360525024795533)

CDTL.Diag:BFMZ 0% phasedwg  Apr 22, 2004 16:02:32.153000081 {-168.75780755569926}

DTL_Diag:EPM 209 a0y Apr 23, 2004 16:02:32 152000081 {-1.602276022028462)

CTL_Diag:BFM2 09:yAwg Apr 23, 2004 16:02:32. 153000081 {0.11122686538228468)

DTL_Diag:BPME02: phasesyy  Apr 23, 2004 16:02:33. 140000627 {92.01468847 12486}

DTL_Diag:BPM202: xAvg Apr 22, 2004 16:02:332. 140000627 {1.31326694758957146}

CTL_Diag:BPMZ 02 wdag Apr 22, 2004 16:02:33. 140000627 {-0.12359661802637034}) ;l]

May 11-13, 2004
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Starting on Ring Apps
e /A

SPALLATION NEUTRON SOURCE

W’(/ \

| New || 0pen...| | Cut || Copy H Paste ‘ ‘ Capture as FNG‘
[ M e I I I e rS O t e A P g ro u p [ Tune Settings | Chromaticity || Arc Phase Advance | Beta Function | Harmonic Correction |
Set Tune Resonance Grid
.
E ; D an I |OV : ; Incremen t [o0.001 ~ Incremen t  [0o01 ~ wey: [T R | orcers order 4
u 3 u X tune: % 55 Focusing Quad.:
645
. . o230 [T booo (ISl ] |
W N 1
ousineau) are preparing w ]
[6200 [T TE] [0.000  [«TTET s.05 /
. . . .
Calculat drupol Calculat drupol
Ring applications usin I I | ..
Quad. Set Points: Quad. Read Back: o /
Arc Defocusing: 43250587 4252205 545
XAI to O I S Arc Focusing: 3 909989 3915303 w0 v ™ -
Arc Focusing6cm): |2 617235 2.609159 i / \
Arc Matching: -2.022902 -3.023254 4,956
495 520 545 570 505 620 645

. HEBT matching - —
algorithms

* Ring Optics settings

 Injection

May 11-13, 2004
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Summary

AN

SPALLATION H[lIIR{IN SULIM[
L a4

« The XAL application programming infrastructure is in place and
working.

— ~ 20 applications written
— Online modeling is available
— Service applications are started

e Directions
— More applications
— Data analysis
— Database, database, database
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XAL Is used

[
iz

1
1Rl
| N e

» Operator console snapshot, 4/23/04

May 11-13, 2004
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